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(74)f^gA «bs mm 



(54) ^U^XfA 



(57) [Btt] 

cpu i© i mcD^^yiEfflttfptia^ 

7 ; -^7^fa-^h 2 0-2 3l:S^t^o CPU1 

y u * * m ti -r a «t a t: « J5£ -r & • 

T-SSfcilfcfcx ROM10-13C!)ii8t5ri ? l/7 



s 



la* 

A 



2 



1 

im&m i ] ®.mo **v^>t?t, 
mt^m.m.(DA^ ^ny^^^^^-t^tz^r f V7 

t tats br m mm.%MD ^^y^o^^fflts;^ 

*> m ^ * ti & 7 s — * £ «■ jg& -r s ^ - * «j& m s& £ « * 
b9sb»j»bb * & s *u & r f u * # tssaaiscD * * 

£ it «t -T £ tbttSf i: * W b s 

— eH5#— gcb&l^SI'ax 4^©^FU;*£^i>Tii) 

■frTfta^^ytttBKrf^ftSiff-ra^-^^- F*#-r 

SSS^ROM (read only memory) ;^>^i:s 

rJ>FD — 7h N 



(2) «H¥1 1 -2 0 3 1 9 6 

2 

Mfr tB b piffi fc j®^ -T -5 r F u 7 <d m iz ^gp^g 

ft®mzmz±tiL7 Fi/>c*««f*^ 

ffllfflgffiiffiHU fjia^giJ^@cD^-^r^"fe^!&#cDi^ 
y^^fAo 

miiasij^a5(i, sriaais©^— ^fsfipiiBco^ii^nt: 

aaaawsusic j: o saia^ f i/7&maam.m<D*^: y 
^©^^yM«^^^n^h*jsy^nfefu[H]^<fc^iHi 
co±teT f v^^it^-r^it^spii^^b. 
Sugait^gptzj: $ &m2tiitmm&&TF^m<D±tSL7' f 

^Ui/XfAo 
[0 0 0 1 ] 

^ y-^ssc^^y^xfAcstSo 

[0 0 0 2 ] 

[«£*cds®] «a©^^E y«a»ff**a-r5 

^^y^^rA^it^ y— ^ssco^^y *><x 
^A^^^>nTi^o >< y— ^sco^^y s^^t 1 
Atiis aiRcD^^yMv^icjiBfttjijB-rsT hu^ 
^fj^^x^ti^o ctifecD^^y^o^frtaasr* 

r Fi/^cDf*— *4«^a-ra^K:li, l El(Z)»l5ta»f^ 

[0 0 0 3 ] A>^7 0-3*StS4;t>^i 

50 JSRCD^^y ^^t'ATM*, >^^>^ 0-3 I^J — COT F 1/ 



1\ 



3 

X£PIKHcA;*Jb, S^>^©OE (output enable ) 
[0 0 0 4] 

■mf&to &-cits i @©*^y»w»#©fc 
>^>^ ocdt 5 — **tta>wrwicH;x 7Hi/^#7Ki/ 

iPotl^. Ufc^ot. a^t*^T Kl/^Or- * 
3 k^>^ o fcoPJ-e^-^iitlKW^tt^a-r^i:^ 
[0 0 0 5] ^fe, lE©«m»IPt:J:6«URri8fta 

XsX<Do 2 h;*>t? 3 fc^BBfc^gpcD^W 

[0 0 0 6] 

-r £ fc #> * ©* * mm ? & . 

<«U«1> MJcczM^y^v^fc, ±B«»©^^y/t 

M73>bD-7t ±iaa»cD^^y ^v^o^ive 

^fc«^T±B^y't>**>e>a*Sft/^— 
-WWfcftftt-S^ttco^-^ift^BIRfcilB*, ±a3 

aRtD^^y^v^frftuj^acnfeT 5 — ^# 
kkfcic, *©><^yrd7-fe^cD&j&©7'Hv^*aj* 

[0 0 0 7] <«ts£2> flUAl fcffi*C!M* y ^>X:rA 



(3) «H¥1 1 -2 0 3 1 9 6 

4 

y^v^j^feWAStt&^-^ftWis-rs^-^fiiftBi 

^•fe^i6f^<Z)»T*x »8t5a9©7I ! l/^©f-* 

* **j6 -r s ± i a 7 s - * « ft in e * e> m o a t? ^ k * w « 
[0008] <««3> wua-i^gaw^-x^E.ys/^^A 

«t & ±ib«rczm y ^ y * 

3i£jg£g|5k£*f ±I3it«Wfc<fc5Jt«E*nfcWia*. 

k u xizm-3^x ±mj*t y ^m^n*:^— 
wafc-rs^^ys/^^A..- 

20 [0 0 0 9 ] <«/ffi4-> ^ilNftCDr H 

b*£W3~£*aRtDR OM (read only memory) ;\*>^ 
7F1/XU^U ±aBSJPBi5kffiS&bT±f3miScD^ 

^y-M>^*»j»-rs>^;"> b n-7iis Jiib^;^ 

ter Fu';*«J$i§]]»i:*«B;U ±IB^^3> hD-7 
a, ±ia*»©^^y^>**^6««tii»uiuwiBat 

[0 0 10] <*«5> «j«4t:fa«©p«^yS/^5 t A 

■TSIRjRO^-^ftfifEiailBAs ±IB©J«BP«is ±13 

!) at? 4: k 

[0 0 11] <«UA6> «l«4fcgB*<Z)^ J EyS/^5 i A 
5^ tb*Sn&THl/^#±fa«»©ROM^>^©p<^y 



5 

«ttHc**na k«ai*nfc«ria* J: v-^iaco±fflr K 

u**tt**^tt*ffli:*#U ±lBJfc«Sfc«fc 5Jt* 
[0 0 12] 

« J«*;« 1 » 

©St-JSE*^-r^n^^Bl7?»Sto Ell .ti^-rj:5fc:s - 
O^yS/.XfAtts n>^0't*Js8t5ROM (read 
only memory) 10. >? 1 £8tjE£-T £ R OM 1 1, 

SROM1 3 4**-S4M>^JBjStD>f U— z/^ft 

[0 0 1 3] ROM 1 0- 1 3 tt x 32t7 btgfigCDR 
OMT'fe^ CPU (central processing unit ) 1 
ifccfcrrM^^v h n— ^ 2 -{Ccfc »)M»*ixSo ROMl 
0-1 3fcr(i, ■aiB-rSA'Sfcs A2 1-A2©20tr 

>^0, ;s>^ K ;*>^2x >^>*3©JB£flH*ic»J 
■!)ST6iXT^So CPUKt ^*>«>&3 2 r C 
PUTfeDs 7 Kl/X/U 3 *3 .t^f-^A^ 4 t^b 
TROM 1 0- 1 3 KSJS^ftTifeiK 7HI/^;U3 
bt R OM 1 0 - 1 3 P 1/^* ffl* u ^ 
^4t^lTROMl 0-1 3*-e>-r?— .^*S8^tU 

to 

[00 14] r-^/U4lt 3 2 bT^y bcOA^B*^ 
b^ CPUll:8l«snsJ:i:tl: N gwrrs?*— 
7^-^h 2 0-2 3 t:gl$tlTU§o Sfc. t*- 
#;^;<4{3; N #1^.(4 RAM (random access memory) x 

i /ommmwrn?* bfcv^aB©7^w * jcsanstit: 

[0015]7Hl/7;U3tt, 3 2;$;CD:P^*^;*{§- ^ f 
$|A3 1-A0^£>&*) s CPUllCgfiSnSJ:!:*) 
£ x ;^3>hn- ^ 2fc»8g£tU £6£A3 1 -A 
O0^t>18*©7 Hl/*0-^«A2 1-A4#7>«;S 
P lTM^ntROMl 0-1 3£g^£ftTV^o 
7FM^3tt, fi»J*KRAM (random acces 
s memory) x I /0«B*©H^ b&l^S®7r;W :* 

[0016] CPUltts 7F V*«-f§3§A 2 1 - A 4 
£ROM10~13(Z>1!7— H (3 2lfy b) i£te(E>T 
Hl/^*tH*bs T KU^fi^*SIA3, A2fcM>*«J 
8lffi-5*a*b, T'KU^fi-g-iSAlx A0CROM1 

o—i30i 7— h©7*— h#ffi*r-T^-fe^^- 
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[0017] &jts CPUlIt 3>hO-;W^5* 

b P-7 2 k©|l|7?*i©*jfll*f *RStS. CPU 
l*6;U3>fn- 7 2tli % requester r/wfM 
^isAVburstM^tfffiijSixSo request -fg^tts 3^ 

r/wfi^tt, request fi-^fcfc*tcflil>£>*u H (hig 

h) l^oiCDtZ, ^SSi^feT 5 — ^*«*tB-r»fp*a 

U L (low ) l/^;V0k§, ^SBfcr?*— ^£*§&tr 
10 »fP*a-r« burst (g-^tt, 3itS7 b l^^Or-* 

2fr&-CPUllCtt N readyfg^#ffi*£ti£ 0 ready® 
[0 0 18] si*zi> 2(4, 7FVXitiA 

3 i - a o *abtx**nfc7 f l/^it ib4t3- 

Kb. 3> bn— 5 *^bTaS**t5»J»ia^ 
^l^TROMl 0-1 3, T-^7 7fJ.-7 b2 
0 — 2 3.*5JtrJfH^b&V^BBO'7*v i ?-f ^*BJ»t5. 
20 [0 0 19] ;U3>hn-7 2it CE (chip enabl 
e ) 3 0 bTROM10-13 ©^tt^tlCD 

CE^iZgl^tls CEff^S&3 O^ibtROMl 
0—1 3 tfiiftacDrombnkm ^* BBS fctti RO 
M10-13lt CE ff^H 3 0 OrombnkfS-#^.rit— 

bs^fca^fctsffifti^tu *n*n7Kvx;u3± 
h 2 0-2 3 tea* 

[0 0 2 0] hn-7 2(4, 7^— ^-^y^ffl-S" 

30 »4 OSilbTfiiftacoidltM^i^-^^Ty^i-y 
h 2 0-2 3l:Bl*t5. ;U3>Fd-?2 
(4, 7^-^m*fi^i^5 0*«bT#Hi3©icO {M*f£ 

5 1 £3tbT^i§3lGDicl ff-^^7^— tr^yf^—v b 

2 i fcttiau ^-^m*fi^ss5 2 zMisTnmmcD 

ic2 * ^ ^7^- 7h2 2 iz&jj bs * 

^•il-^ b 2 3Cffl*t5o 
[0 0 2 1] r-^77^-^h2 0lt ROM10 

y^EUS**-*-*. ^y^HIKtt^ H (high) b^;i/T* 
Xtlf— P&ZsJl'— m*b, L (low) V^;t/.TA^r 

4 0(0idlt«-5#*y-btt»©«^-lctt, A*£tl*r 
f-^*f©S^Hi*U b£tv£il 

^ol-^ b 2 0«, t*— *ffi*j§^Sl5 OCDicO fB*§# 

4rtgP(C«}*bx icO b*nfc»-&, 
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[0 0 2 2] t — $ ^ Y 2 1-2 3ii, T r — 

* 7 v f a= y h 2 0 k Htl(3!)MT» D s *ft*ftid 
ltfi^#7>if— hSftfcS^ ^n^tiROMl 1-1 

3 *» *> fotjztitzmm <dt-$ £ 5 * ^mffsic £ & 

U ^-^tH^fS^i^S laid M^s ir-*tt};b{§^ 
«5 2cDic2 M^&^T^-^m^fs^SSS 3cDic3fS 

[0 0 2 3J-H2I4H lte***ifca#«l<0^^y 

CPUlfri«iA*tlSflR©7h'l/7A2 1 
-AO^Nt^U fCDTffi5.lf7bA4--A0S0 0 
0 0 OB (Bfcfc2jt*SSi) TStfeCfctS. fuSi© 
d:^:, Ah A-0©Tffi2H^Mt 117— F©t*- 
^^/^ bMT^tSfetotCffiffl^tlSo A3, A 
2fcU ^>*ffl««^iCffira*'ftSo A3, A2^00 
BOkgtli, ROM 10 (^*>^0) #3ttR£tU A 
3, A2#0 1 BCDfcSfctts ROM11 0*>&1) 
^M^tl, A3, A 21$ 1 0 BCDk.Sttt^ ROM1 
2 (M>^2) *sa^$tLx A3, A2J1 lB<Dh% 

ROM13 (^>^3) *si«$nSo 
[0 0 24] ROM1 0-1 3CD#<£<D 1 »7 — H#4ft<Z) 
^b'V^ta, A4«i©7F^x A2 l~A4£«fc"t> 
a?£ti3#, m>^#J#I<d#:#)<£>A3, A2l:J;H> 

fetlSo U^oT, CPU 1 t<t ?)ta**tlSr h* V 
XA2 1-AO^ 1 7— HStca-TilN T KU^NtZ)* 
CD^h'l^fi (N+4) , f0*©7b'l/X(i (N + 
8) <DJ;5 ta*tlSo 

[0 0 2 5] <»f}0 H3ttH l*AlfH2 t^Stifc 
ffitlRtar Kl/^Or-*tx ROM10-13 

(^>^o-3) 3^6jBjfct«sigb«*a-r»«-(Z)» 

fftrov>TKffl-rs 0 EI** t*— CPUlh 
7*— # ^ ^t^ — y h 2 0-2 3 t(Df^(D^—^ 4 
±©T-^*gU r-^yf2 0-2 3ii, *r — 9 
h 2 0 — 2 3 <D*tl*tl<D? ^flUK©* 

^y^fi-MM 0(DidltM^*#J^LT, &<H^ 
clock «^©if6±#DtHMBbT»fp-rs*©4: 

[0026] fflp^s oicisux, cpuna 

t>, 7FI/7N (N ADDRESS) tfiTYVX^X 
3\z&±$fiz>£t$>\Z s request M^&^burst « 

T*fcfc, request burst «*fi3 itfr/irfl^t:*^ 

^T7^Hr;*^-K#a!&;*fts rombnkM-^^^lt- h 
*tU ROM 1 0- 1 3Tit rombnkfg^-cDTit— b ^ 
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[o 0 2 7] mrss 1, mms 2&j&t, jhhs 3fc*$ 

V^T, ROM10— 13^?>, FINNIC 
*tJ&-rS'^— *Nx (N+4), (N+8) *5J;Tf (N 

+ 12) ^eti^n^-^^^^-^ h 2 0, -2 

1, 2 2*J;V2 3l:ai*ShSo-J, ;^3>bn 

— ^ -2i:i t) ready {H^#T1f- h CPU1CM 

J0 £0 IrIBSIC, M7^> Kn-7 2 tcj: D 7^— 

*N#7*— £^JX 4 (CW**ixSo.*V^-Cs - 7 s — 

*-«^*4 0©idlt«^#7*- h*tu T—tvv* 
zl-v b 2 0©^ ^^HBt:^— ^N.*s«Sr*ix, 7 s — 
^^yfi-v b 2 1 CD^y^EIBklT*— * (N+4) 
a*««f3*U 7^— ^^y^jx-y h2 2(D7y^lelBK: 
t*— ^ (N+8) r-^7^^z>yF2 
3077f0Btf-^ (N+ 1 2) . #«8fS*L£. 
20 [0 0 2 8] &R9S 4 fc*$V>.T. CPU 1 Dclock 
<H^§©:£*>±# t) i:||LTf-^/U 4±<7)t^— ^N 
ASBtD&SftSo HRt^ r-^7^^-7h20- 
2 3 fc^ft-etUDT*— (N + 4), (N+8)*S 
ctV (N + 1 2) ft&t$£tlfz<DX\ ROM 1 0 - 1 3 
4>T h' N fcjfcfjfc-T S * V fcffi«rf£*BMfc-j-S C i: 
#T's*, CPU lia!)7Hl/^ (N+ 1 6) b*U 
*;t*3£m*£tu y«ffi«rfP#IB»S*u 

^73>hD-72ia^ 7^— ^mijfi^ 

OcoicO M-^^^y- h£*v£ 7^-^tB 
J0 *fi^i»5 l©icl fg-^^rit-h^n, 7^-^^^^ 
o.-^ h 2 lO^y^BBfcftl^nfcT*— ^ (N + 
4) ^7*— ^^4tffi*$*iSo 
[0 0 2 9 ] mms 5 ic^t>T, CPU 1 t: J; t) clock 

(N+4) &M*)2±£tiZ>o ;U^>hD-72 

tl&ttblZ, x — ^a*ffi-#JB5 2CDic2 

— h^tl, 7^— #7V3-ZL-y h 2 2CD^^y7 t (l]B(-ffi 

^^tt^^-^ (n+8) #7^-*/^4£a^£n 

40 So SIF^S 6 £:}3UT, CPU lCfc?) clock it 
%±.&*>\zmm\;TT-$nx4±.<Dy : --$ (N+8) 
#8l»)'a**iSo — ^\ ;U3>hD-72ti!), 7^ 

—*a*fi^«5 2©ic2 mmt^tf-hzft&ttb 
iz, T-pmjjm^us 3©ic3 fl^ri^-hsn, 

(N+12) ^7 ? -^M^4tcmij^nso 

[0 0 3 0] WHS 7fc^Ts CPUl(Cct!5clock 

(N+12) «Da$til)o BWrfc* ROM 1 0-1 
50 3»67F1/^ (N+16) tZttfkT&T — * (N+l 
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6), (N + 20K (N+ 2 4) (N + 2 8) 

#x *tl?tlT — #7v3 L J--v Y 2 Ox 2 1. 2 2*5 
' iV2 3 tffi**tlSo — #x y^zr > hP-72{;i 
>) t*-* ^ y ^-«^« 4 0 <E>idltm^#*y- h * *U 
7*— * ^y^OL— y h 2 0 — 2 3 ©-en^eticD^ 

3cDic3 M^-^^y— b^tl^o 
[0 0 3 1 ] Pf^s y^3> h P-7 2 fclj;*)^— # 

a*«-§-»5-ocDico Mtf-ru-^hsnTs t*-*^ 

tlfcT*— * (N+ 1 6) ftr-Z^X 4^m^^tl^o 
#WT-x » D-7 2 fci Df-*7 ^^M^jB 

4 OOidltfB^ST^It— h £*u t"— #5y?-zL — 
v Y 2 0(D5v7m&tZ7*— * (N+16),#fififS 
*V t*— Zvyf^—y h 2 1 cD^^^Iil^^^— ^ 
(N+20) #«Rr*n. ^-^^^^jx- ^ h22© 
^y^HBSfcT*— * (N+2 4) #{fcj$£*u ^-^^ 
yfa-y h2 3©^^^lHlE&^^— * (N + 28) *$ 

[0 0 3 2]fflP^S 8£43^Tx CPU 1£ clock 

(N + 1 6) #JfcO&i;*l£o BlWffc. CPUltiD 
*©7Hl/^ (N+2 4) #T H ZlZ&Jj^tl 
£#x A4 VX±.<D? Y V^ttHUfcCDTx ROM10- 

1 3 CD^tl^tKD'T Y VXtCttSEfljte&Uo — ^x 
ZJ>bn — ^2^cfcDs 5*— *«5;frm^«5 OcoicO fi 

ici ft-^^rit— h^n^ t*— *7^f^- h 2 icd 

^^lH]S^«^^tife^-^ (N+2 0) 

[0 0 3 3] J8HS 9fc*5 0Tx C P U 1 t) clock 

(N+20) #Jft£&£n£<> — ;U2>hD-7 
2tiD, T^-^m^fi^S lCDicl fi-^^^y-h 
^tiSh^&tCx 7*-*tB;*7{§^SS5 2©ic2 f§^#r 
it— Y^ti, "r — $ — v b 2 2 cd^ ^^InlffS^ 

ft^^n^T^-^ (N+2 4) 4£ffi;*j£ 

tl£ o 

[0 0 3 4] WHS 1 OCtJV^s CPU lfci ticloc 

k m^(D±%±.& b \zmm utr-^^ 4 ±®t^-* 

(N + 24) #5x?)&£ti£o — #x w^>hn-7 
2££*K f*-*W*«*R5 2<Z)ic2 
^tiS^hfcdx ^-^m^M-^SI5 3cDic3 
U"— 7^—^^^^^-^ h 2 3©^ y^-IUB&fc: 
^^tife^-^ (N+2 8) #7*-*^;* 4 ic/±J;b£ 
tuSo IrIBS^x yt^3>hn — -7 2 ti?) burst f§-*f # 

[0 0 3 5]iFlSl llC:fcUTx CPU 1 tAOcloc 

(N+2 4) #IR*)&£;ft,x request b£ 



( 6 ) 1 1 - 2 0 3 1 9 6 
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tl&o — #x ;^zt> b P — ^ 2 x ready f§^*5 

£T5rombnkM^#;f y-b£4x£o PKfcx 5r— 
fg^S&5 3©ic3 e^^^^-h^tix 7^-^^fg 
*f«|4 0(Didlt{§-^#*^- h^^x 7*-* ^7^- 
7b 2 0-2 3(0*n^n©^^^ElB©««fttfN4sjlP 

[0 0 3 6] CCT-x H3 K^*tlfc»<*:ffil lCD^^EU 

^^^(D^^^mmmwh, ^—z^v^^-v Y2 
0-23 ^si^i^c^^v i/x^&cDA^vmm 

[0037] H^ttce^ox^u ^^AtD^yam 

hn-7 2l4v ROM 10-1 3©OE (output enabl 
e ) ffi?£*ti?timm$tlT& D\ -H^fcjSSixSOE 
0 fl-^-x 0E1 {§-*fx 0E2 «^*$<ttfOE3 M^^^lt-h 
~tZ>Z.tlz£ fj^tifHROM 10-1 3CD^— ^tB±r 

[0038] m4frt>mM$tiz> fle3fe©**y 

->^^AT*{ix CPUlit raS0t'7h*l/^/U3 
^ ±^HiijLfe7h'l/^N^, ffiPIS6TROM13©r 
(N+12) A*^— *v?^4lcm**ns*^v ft 
^t^^S^ofeo Z<Dtz&). CPUKi, ^©7b* 
■l/^ (N+16) *«BHS TTm^^TSSW.-fx RO 
M 1 3 ^£7^— 4 ^7^—^ (N+12) ft&tlZ 

llTiP^ ROM10^^,T^A74ICr-^ (N + 
16) *sffi*$*lSRFPJf4s ROM10H7h'l/7A^ 
3 ICT F V^$ffl^bT^f)T-^ra 4 tC^-^^Ui 

[0 0 3 9] dtUC*fbx Mfom lCD^^Ey ^XfAT* 
(ix HS^feSW^nsi^ts SBIHS3T, t^-^^ 
^fa-^h 2 0-2 3-KJ:!), ^tl^tlCDROMlO 
- l SfrfeffiirStifc^— ^*«firt-sc:kT?, CPU 
ltex r-^ 7 7 ^^ - 7 h 2 0 - 2 3 ^ r-^ 41 
5 ii* C *:#-c?£&o CcDfefex CPU 1 t<fc t> ROM 
10-1 3t3r Klx^N*TKl/X^X3^m^U^tt 
S^fi#«i:<s #§figs 4T\ «©7FI/^ (N+ 1 6) 

^ai^bx «ia©^^ y«a»fpfc*ff'rscifc#7?* 

So -©S^ WHS 6:feAVJ«raS7fc3SSft&J;5 
^x t^-^ -7^7^^-^ h 2 3 A>£>7*-* (N+ 1 2) 
4» ^7 r -^>'^4^tB*^n^:»:cr)^n!y^-rx ROM1 
O^x-* (N+16) ^r-^;U4t:^^ti5 

[0 0 4 0] L£#oTx 1^1)7 HI/^CDt^-^S: 

rom i o - 1 3*6«!)iguK^a-ra'e"t?j6oT 

*x ROM13^?»r-^^4i;r-^^tBiJ$tlt 

^^>x romi o*^^— *^4tc^— ^4«aaA*n 
s^p^^^sii/x rom i o- 1 svwtmtmmzT— 

[ 0 0 4 1 ] B 5 itm 1 2 tS%**lfc**« 1 

50 <Df£V 2^^xA©^^ yfta»f^©flfe©0!l*3S1"*>f 
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^ >^^-M^5o Z(D&\X&, ROM10-13 
(M>^0-3) 0lltS7Kl/^N- (N+12) 
lC*fU (N+8) £ (N+12) tomiZ, ^gflCD^ 

[0 0 4 2 ] ffiggS 1 ~ffll8|S 4(±, Ei3l^£ftfclW 

-r^x, mms 5\z&ux, cpu i icj; t>ciock m^co 

&%±.i$t) \mm\yX^-^^^4±<Dy £ -^ (N + 

^-^.ttJAM^iUS 2©ic2 ««3&srif-h 
£ft, ^— t?-5v7-^=>y b 2 2©^y^l§l«fc«JS£ 
ft£^-^ (N+8) ^7 ? -^^^4^m^^tl^)o lil 
Rrfcv 7Kl/^ (N+8) ©ft07Fl/^WS©r^ 
^07FMM^©T\ mxzt> hn — 2£<fc *)bu 

rst fg^^^y- b^ti^o a**, ^r— * ^ v?-mnu 

4 OfiDidltffi^'ttr^-bttffiJc^Sp^nSo 
[0 0 4 3]-»!BDS 6H*5lvTs CPU 1M£*> clock 

(n+8) ifim^TL^-tis mrnic* cpu n^^as 

CD^'-Y XCDT YlsXMftT F VX^X 3 £-fcH*£ft 
£o >hn-72(:J:[}, ready {§^§#;f 

r£*U CPUlfc*fU f*— *>^X 4±CD^— * 

•&m%)x $> s e^ia £ ft s o 

[0 0 4 4] »HS7l:*V^ *ScDt^W 

ft^o HRFtc, > h n — ^ 2 £ t) ready {g-^i* 

Tit— h£ft, CPU 1 £#tU #MX4±CD^— 
^^WSft-eft-SB^fllJEP^ftS. 
[0 0 4 5 ] JfilHS 8fc:fcV>T.. C P U 1 \Z & ft clock 

m-^<D&*>±ifi *) izmm utr-^A-x 4 ±<d^—^m 

#IRt>&£*U PBSJC, T KWX (N+ 1 2) #7" Kl/ 
X^*X 3 Mfeb^ft, 7Fl/XNtMT5r-^ (N + 
12) CD7^-feX#BS82ft3o — ;^3>bD- 
^ 2-KlJ; fcready b£ft % CPUlic*f 

bs x-*^X 4±©y ; -^^ffi3?!JT-fe^gf^jl^^ft 

o 

[0 0 4 6 ] K8IBIS 9 tCl^T* zi > h n — ^ 2 £ 
£ t) ready f§^#T1*--r£ ft, CPU1WU "f— 
^^4±©t s — ^3V«S»7?ft«e4sa»l*ftSo H0B5 
;\*xrr> bp — ^ 2 fc J: t> 5^— * fcH;tjfg-^iB 5 3 cd 
ic3 mm$7V— b**U x — b 2 3 CD 
^*^EKC«!*;*ft&x — * (N+12) Ifi^—^/i 
X 4 tffi^jSftSo 

[0 0 4 7] SBIHS 1 0t*5V^T, C PU 1 £<fc bcloc 
k m^®&*>±& 6 fcHBHUT^— *MX 4±©T r — * 

(N+4) «!)Mtls EIRpfcrequest fl^f#*y— 
b^tiSo ;U3>bD^-72l: { J:!) N ready M 

^*5*Vrombnk«^aJ*y-b*ft, 
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*«^JIB5 3CDic3 {§^#T1t- b£tU 5*— 

0©idltfi^#*y— b*ft> 7 s — * 7*^.3. 
b 2 0-2 3©*ftJpftco^Ty^igtt©«fifttJBti$ 

[0 0 4 8] ZL^Xs El 5 tc^*ftfc»fr« lCDpt^y 
^rA0^f yKtB»fPfc; -T—trvyf-JL-y b 2 
0-2 3 4#U«:V>«e*©^^E U *>^f AfiD^^EV I^ittJ 

[00 49] EiettfSjfecD^^eu^x^Aio^^EyaHi 

ho-7 2lt R O M 1 0 — 1 3 CD O E (output enab 1 
e ) #?fc*ft*ft«HK*ftT:fe!K B*fc5s*ft30E 

0 (§-9\ 0E1 fi-^. QE2 fl^*5cfc^0E3 fi^^rif-h 
-r^d^tCj; i^ftfftROM 1 0— 1 3 (Dr — ZttitJ 

[0 0 5 0] H6 A»e>a»$ftS<fc5t, 
^^^•AT*iis S9P^S7T% ^8BCD5*^-f XO^-^M 
^^-^/^4^m^^ftT^^>, fflPIS8t\ CPU 

1 £<fc.!)«©7' K l/^ (N+ 1 2) ^7Fl/^W 3 Iz 
20 mA-U ROM13^f,f-^ (N+12) ^attib 

■C^fco Z(Dfc8), 7F.I/X (N+12) #7 ? Kl/X>>'? 
X3(:iBi]^tlT^f,ROM13^t,T-^ (N+l 
2) ^tB^f^tXSST-^-A-A^ ^f^^gutV^ 

[0 0 5 1] ;til:»U m<£9il<D*"EVi/XT2x-e 

it, ms tf>£>mm$ti2>£.5 tc, r^^x (n+8) 

^T^, r bUXMCDT^-fe^^Sgte^ftT^. f*—^ 
^^t^jl-^ h 2 0-2 3tC^ft^eftCDROMl 0 — 1 

Fl/^M©7^-fe^»T*^^ T bl/X (N+ 1 2) CD 
:P^HsX*MJSUfcBKfc:ttx ROM1 3^7^-feXtS 
Ch^<. f-^ 7 ^^a - y b 2 3 ^ ^ r-^ 4^ 

[0 0 5 2 ] <»«>.JBt±®cfc-5fc. *#«lfcckft 

CPU 1CD 1 @©^^yatB»fp^ar3V^T ROM 
10-1 S^^tB^^ftfe^ft^ftCD^-^*^-^^ 
7f-a-7b 2 0-2 3lCffi^t§o CPUltii, ^ 
^ -^^-/^jL-^ h 2 0-2 3^^JII^^^— 

&fcfcfc&tCx ^cD^^y^mtftf^cD^^cDTKi/x* 

[0 0 5 3 ] ROM10— 13CD1 SlCD^^ 

y«m»^*^<n«b, cpuiiao^y^i/^ 

£tti;*jU *lfl|co^^y«5tB»fft:^<»fT-rsci:4s 

m i o- 1 sfrzmb&ismfr&rm&iz&s romi 

3©^— ^^7=— 4 Km*£ftT*>£ROM 1 o 

©x-^ i^r-^U 4 tun** ft£ *-e<0«fBB*JS» 

5(? bs rom i o- 1 3 (DWiatmmz y'-^^mm^iz 
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[0054] ROM 10-1 3(DmM?Z>T Kl/ 

£\ ^SSc^/t^^or^-te^K^frU-rsbs ROMi 
o-i 3 ^^m^^n^c^-^^^ti^n^-^^ ^y^- 

a-yh 2 0-2 3 tiD«fif«, ZCDfz&s ^§I5cD 
TJi-i X<DTtH*Xt&T&s CPU 1 fcj; OStXJDT*— 

t, ^ >.*y-!/#a©*jja*£*u 

[0 0 5 5] «H*#J2» 

So **«l2©p«^y i/^r-Att^ El 1 fcjSSftfcRffr 
#J 1 CD^^Ey S^^AtfV^^V hD-7 2*/^^3> 
ho — ^ 6 0£M#&;l£&c7)T*&£o 07 £^£5 
;U^>b D-7 6 0lt 7 b* 1/ X 7 7 7^*2. h 
6 1, it®^6 2 N >>->r>1f 6 3#<fct^n-^6 4 

[0 0 5 6] 7 H 3 t57 b' 

A3 is—tr>V-6 Ste^U^^—V 6 4 £ 

SScSftTV^o T h* UXm^rff&A3 1 ~ A 0 CD 5 

7b*l/^7^fa-7 h 6 1 £&R;*ftSi:i:t>fc:, t> 
tt*P2T»«*tLs-Jt«S6 2tSftt**lTUS. £ 
fe N 3>bD->V^^5tKlfllT**R©9!iai«9» 

[0.0 5 7] 7 FVX77f h 6 l*J:tflt«» 

6 2l:lt TKl/Xffi^A2 1— A4£jlbT l 7--K 
*tt©7Kl/^^A^^tl^o 7Fl/^77fa-^b 
6 Hi, *>->r>1t6 3^^tU^7^nsioadfg^^rif 

j&2§6 2 fcffl*-r*o Jt««6 214, 7F^7yfa 
-7h6 1 £>ajijig(Z>T Hl/^t7 Y\y^m^UA2 1 
-A4*iibTA**tl&r KU^k4Jt«b, it^se 
»*a-rhit/misa<S-942/— ^r>*6 3tffiAt5. hi 
t/iissfl^WU ifc*M6JK#-a (t^b) 
-hSft, Jt«M8*#*-R (5*) ©»-&fc:7*-r 

£ft£o 

[0 0 5 8] ^>-^>t6 3{^ CPU l*>£fcH;&Sft 
^request f§^§, r/wfi-9i5<fc Wburst ffi-9fcU£-3V>T 

^^y7»«^-be«u a&sft&rinz;*^ 

— K, hit/missfi^ftAVT h* l^f§*f *§iA 2 1— AO 
£51bTA*2ft*:T b'l/^t:S^5^T loaders icO 
f§^ icl f§^§, ic2 fg^, ic3 fl^ idltfi^, read 

[0 0 5 9 ] 3/— 5r>*6 3(4, X*Snft7Hl/^ 



(8) &M¥1 1 -2 0 3 1 9 6 

14 

romi 1 3©^^y«aic$s*is*a** 
y««t:**n*«^ ituse 2*6a**nfchit/ 

missfl-§-*#«H-rSo ^>*6 3^ #J«b&hit/ 
missfl^As^lt- httSgOD^^tz{4 N ROMI 0-13 
F^r K UZ&AjjZtltztmmis, load 

[0 0 6 0] -r#fo^. 7FU^7>yfa-v b'6 1 
(4, /^Xzr> hn — ^ 6-0£A:*j;¥ftjfc7' KU^tfRO 

70 mi i 3<o^^y«atr$sn. frojtttse 2® 
ttmtsmtfi k x<om&s ->-^>i^ 6 -3 © loaders 

tt. 7K>X7^fa-^b6 lit RAM, I/O^ 
■^©^©t^W;*©:^ K U*©«W*eW"j\ RO 
M 1 0 - 1 3©^^yiiSi:t*tll.7- K#ffi(07b' 

[0 0 6 1 ] ^bT, i/-^r>t6.3lt ROM 1 0- 

i 3©^^y«atc$*tis»7— b^ffiorH^^©* 

flj£t&ttib, ^— -jr^.y^CL-y h 2 0-2 3 CDttfN* 
20 Wt^o 5/-— ^r>*6 3tt % ROM10tMt^7 

■ Kw*#A*s*ufc»<e\ rom i o-fr-^T 5 — 
sns*>f ^ v^^tn*, ico fg-^^^i^-hb^ 

idlt(g-9*T1f— bt^c >r>U-6 3MU 5?— 
f^y^ZL — y h 2 3^e>5*— ^^m^-TS^a ic3 fH 
b &©clock «^©A%±*s&.t: 

|5l^bTic3 «-S**y-hb&« % idlt«***y— 
btSo 6 3lt A^£ft*rT 

^ROMl 0- 1 3©^^y«at^**l. lt<&^6 2 

«70 KFfcidlt©-9**y— h-rs. 6 4ti, r Ki/ 

^«-5iBA2 l-A0^1tTA^^nfe7b*l/^4r 
Kb, rombnkM^^tHTJ-r^o 

[0062] <»ff> 2 =e y nmnf^tts 0 

3 *«kVH 5 fc**£ftfcR<t:0J 1 CO^^t y ->7s^A(Dm 
ftfc|qM«7?feSo ^CT*&, B5tiS*ttfcROM-10 
-1 3 <;t>^7 0-3) ©*R"J-STHU;<N-- (N + 

12) l;MU (N+8) k (N+12) tcomiz^ 
tta»fts£#tt bn-7 6 0©Brftsfc:ov>T 

40 wtm-tZo 

[0 0 6 3 ] mms ofc^T, cpuit«to 

Ui^^nfeT H ix^N.*«^t^3> bn-7 6 0lcA*£ 
n^h, tbtt»6 2ia!)7Fl/^7^far^ b6 1 

S^tlSo tfc^JSg^ii^^h^ ^3, hit/iDissS-^^r+f 
— h£*iSo ^>->7->1f6 3T-(i, AASh^b'I/^ 

N^ROMio-iacD^^ysafcttha©^ jt 

K« 6 2 «C «t 6 a* * tl^hit/miss{§^^#^^ ft 3 e 
hit/misse^i^ri^— h^ftTl^ScDT*, >Jr>i^6 
50 3£J;Dloadfg^#T1f-b;*ft£o 7Fl/^7^a 



(9) 

15 

F 6 ltit £©loadf§^£2£-3V>TT HL/XNi^ 

hit/miss«^#*y-F£*l£<> f Its 

[0 0 6 4] JfifiBS 3£:fcU*T\ S/— <r>^6 3tftts 
R0M1 0£»Jfe1-ST Fl^N#A*£tlfc©T^ R 

om i o^^— *N#a2jS;ti&*>r ^ > 4/ fc: 

[0-0 6-5] HBPJS'=4ti*sv^Tx CPU1 l:«t'9 7-KI/ i0 
^ (N + 8) #fcb7j;**U nx^>bD-7 6 0l:Ai3 
£tl£o £©$§-g\ T F U-^fl^SIA 2 1~A0©7F 
U*cD^{bfi&UCDTN ■]£«» 6 2-©tbttlS»ttt y F 
s- hit/miss«^-tt*y — bttfflt:««f'*tt5o £ 
*>->rvi*\6 3©load«^fe*y-Fttffifc« 

[0 0 6 6 ] .SBHS 6 IC*5^T> CPU 1 \Z&*)ft&<D 
«£$Sft&i^i:*iJIIrS*u £©hit/miss«^tt«*;* 

[o o e 7i auras sicisi^Tx cpuiiaDrh'i/ 

* (N+12) #BV*£*U ;^^> hD-76 0 \ZX 
±j$1\Z>o 7FV^7^faz^ F 6 1 \Z{&T F 

iifetK hit/missfi-5tf*y— h-*-nSo ^>->r>1t6 
3T*(i, (N+12) it ROM10-13® 30 

*tVmMlc<g£ti2><DX^ hit/miss«^##J»£ft 
hit/nissM-9*«*y— bttJB3&(07?, loadfg-ffc* 

U~6 3 \ZX t)ic3 fg-f§#rit-F£;ft,> y 

b 2 3 2>>£>:r-* (N+ 1 2) #fcb;*j£tU ^P^S 
l Ot^t. ic3 «9#*y-bSnT* idlt«^# 
— F £ ti£o 

[0 0 6 8] <»»> £U:©,fc-5fc; {WMH2fc<kti 
tt* ;U3>hD-7 6 0 Iz, 7Kl/^It»A2 1 — 

>i^6 3(Dload«-^lca^MTa«fl«jk:««r'j-sr 

yf-ZL — y F 6 1 T 7 F l/*^ y^ZL — y F 6 1 
fc««f*tt&T Fl/^hT Fl/*fi9*A2 1-A4S 

[0 0 6 9] ^UTs ^>->Jr>1t6 3tlt A;b£ft*r 
7Pl/^#ROM10-l 3 ©*^U tlSfc 
WWSft&a^fctt. it«£S6 2coit®Sm^#^^tl 
S. b©i:8fcMU ROM10-13CD 
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F 2 0-2 3£DMff«ftl««(ttlcft 

*k tb«iSgm^^^CDi: ROM1 0-1 30i 

y^zL—y F 2 0-2 3©«J$ttffl*#K*U ifcEICD* 

[0 0 7 0] ZCDtztb, y hn-7 6 Otc J: *K 

CPU 1 fc»±ajkfcy-F#(ftCDTF^^(Z)*fll*R» 
Us 7 s —* 7 y.fa-y F 2 0 - 2 3 *M» 

s^h^T*#s CPU lcDftfi4««-rsc:fc#7f S 
£<> C.pu43<ttf^t^3 v Fn — ^ ©fail a* £5* 

[0 0 7 1 ] *ft«l*5<trF2t?l*s 
^yj4ROMtiaS*©t?ttft<s RAMfcA!li«U 

[0 0 7 2] € ftffrftl 3 » 

El 8 «C« S S*«-3 O^ty^^fA 

CD^^EU ->^7^A(i N 0 **«tSROM 110 

;j5«fcTF^>* 1 *iffit5ROM 1 1 1 S^fTS 2 J*> 

[0 0 7 3] ROM1 1 0*5 A VI 1 His h£>£^— 
^-F«IB**-r«3 F«jS<DROM-C& b , 

^— ^*ffl©rFi/^*a-r±ffi^F^^ic»Ux 

§0 t«t5cJ:oi:s ROM 1 1 0#J;V 1 1 1 fcfcfc, 
A 2 2 -A 2 CD 2 1 .-try F T^tl5iit^7 F 
#SSSKl»J!3aT&iXT*5!)x ROM1 10Ui N flR 
7^^^iD3Tf)tl> ROM1 1 1 *jRr F 

W^^fll SST^ttTV^o ROM1 1 0*3<tVl 1 1 
li. CPU101*J:^3>bD-7l02iaD 

[0074] CPU 1 0 1HU V^t)^>-5> 3 2 tTy F CP 
UT$>l9s 7 K 1 0 3 Si^T-^^X ,10 4 

4^lTROMl 1 0*5<tVl 1 lfcff3tt<*ftT:fc!K 
7F1/;;U 1 0 3^^LTROMl 1 0*5<ttf 1 1 1 
lcrFl/^*tB*bx f-^;U10 4^MTROM 

lioisjiTfii i ^7^-#*$^m-ro 

[0 0 7 5] r-^^10 4it 3 2 try fcd;^(§ 
^fU CPU 1 0 1 ROM1 

1 0*J<tV 1 1 1 fcftiK**lTt>So tfe. 
4tts EI?^b^V^^CD7 ^ ^W^^^^nTV^ao T 
Kl/^;U10 3it 3 2*07h'l/X«^A3 1- 
A0fr&ft9CPUll:8BSH«i:k*t, ^^=r> 
ho-7 1 0 2 fc»Si**u *6lc2 0*©7Kl/^i 
fiBA2 2-A3*sMjSP 1 tit V^S D 

[0 0 7 6 ] ^07h'l/^tfiA2 2-A3li s 7>dS 
^P2Tn ±ffi7 K l/^fl§»» 1 0 3 a**«t5 1 
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8*©7K^fif»A2 2-A5i:s TffirF-l/^fi 

0 3 b ti«tS 2 *®7 H l/^i^KA 4s 
A3fcfcfl>tt*ns. ±tt7Fl/^f*iS10 3a 

(4, aiE-TS±ffiTH V^^y^a.-^ h 1 2 O^SSc 
Tffi7h*l/^if8810 3btt N (SROM1 
1 0*5ctVl 1 1 tCfittStlT^So- TFM^ 

So 

[0 0 7 7] CPU 10 U4s 7HU^ifiBA2 2'v 
A3ilROMl 1 0*5ckVl-l 1 (D7 Y VX^ttiJl b, 
7 h* 1/XlfiA 2 iI^>^Mfl^^ttl* 7h'l/ 
^fflf»A0;.AltROMl 0- 1 3® 1 HA« 4 

■*Hi*t5,-$fc, CPUlOlft 3>>D-jl/;u 
1 0 5^Lt/U3> 10 2 fcSJM&SjxTiJ 

& % ;u3>hD- ^ i o 2 fcoffl-e«-a©»j»m^* 

SStS, CPU101*^U3>>n-7l02t 
its request fg^f, r/wfg^JsJ^burst {§^#Ui;*J 
£*U ;txa>hn-7l 0 2^f>CPU 1£B\ read 

[0 0 7 8] >n-7 10 214, T Kl/^fi^ 

ssa 3 i-A0*a-uTA*#*ifcr h- v^d-^iBiT* 

b i 0-5 4^btSS*ns 

Biifj5J:z;7 F I/^^n^ 10 3 £iIbTA±r£ti£ 
7Hl/7i:I^TROM 110, ROM 111, _tffi 
7Kl/X7^fa-y M 2 0*5J;trigjSbfet^gB© 

[0 0 7 9]^3>Kn-7l02lt CE«^«1 
30£^bTROMl 1 0#J;XF1 1 l(D*tl?ti<DC 
Effi?\Z&M;2tlZ>£±lb\Z, OEtf»14 0t^U 
TR.OMl 10OOEi?tfi«*ns OE§9*14 
U^ltROMl 1 1 © OE tiTV* 3 « 

[0 0 8 0] CPU101tt< CEIS-^ttl 3 0*ilb 
T^iiScDrombnkM^4ROM 1 10*5^^1 1 1 tffi 
iifcfcs O Ei^i l 4 0 *ai bT^ISScDOE 
0 1§*ROM1 10t:tH*U OE®^814 Ui 

\sxnmm<Don if^ROMi 1 ncaa*-*. 

[0 0 8 1 ] ROM 1 1 0(4, CEM^SI 1 3 0 CDromb 

KMi^S?*— **»#&U OEfi^Sl 4 OCDOEO « 

1 0 4 IZ&jj-t&o HOStC, ROM1 1 lit CE 
m^Ul 3 0©rombnkfg-^^^1f-h^nfe^-&icStt 
fb£ti, 7 h' 1 0 3 ±©7 V l/X4A^J X 

**nfcT HV^JcH^-rS'T*— **K^Ulb, OEM 

*iui cdoei m^&ry-- h^ntzm^. m^mx 
titzr-**?-*^* i o 4 tu^-rs. 

[0 0 8 2] ;U3>bD-7l02it 7FI/X77 
^f§-^®l 504/TlT±ffi7Kl/^7^fa-^ b 1 
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h l 2 0 fcaiTJ-r&o ±ffi7Kl/X7^far 
^ 12 0(4, CPU10U:J;t)7Fl/^ifJ8A2 

2 - A 5 tmTj^tl^ffir H l/7$-Bfi5tfifift5 

(4, H (high) l/^^^A^^-^^^^-tB^b, L 
(low) AAr-* 5 D 7 »yf * 6 S 

T ¥ UZ? y*H8*» 1 5 0<Dialt{H^#*^— b 

id ialt«^*sr*— h*H3k»^Ctt. A***ifcMr© 

[0 0 8 3 ] ■J89ttH8-t3S$*ifc**«|3©y^ 

«t51^ C'P-U 1 **e>ffl**tlS«jR"©r HU^A2 2 
-AO^Nt'fb, f©Tti6tryhA5-A0400 

0 0 0 OB (Bf*2Xft£9) T«n©kt4. 

[0 0 8 4] iSatCD.fcdfcs A 1, A0CDT&2 tf y b 
(4, 17-I«0r-**;^Miffiti«nfeK)li:ffi 
fflSftSo A 2 (4, At>^tD»M^fcffifl!*tu 

20 A2#0©£:£M(4, ROM1 10 (;*>i?0) 

S*u A2^1coi:^^(4, ROM1 1 1 1) 
#M^ft5o- ROM 1 1 043J:V1 1 10#{*:©117 
-t t *ffi07Hl/^ttx A 3 £*±CDT b A2 2- 

A3 tcfc D$**tStfs ;*>^flJ«©fctf>©A 2 tc<fc 0 

St^>tl5o l/c^ot, CPUltJ;!)HlA^tlS7 
r-VX* 1 9— F Sta-Tii. 7H1/XN<0«©7HI/ 
X(4 (N+4) , fO*07KI/7tt (N+8) T'S^ 

30 [0 0 8 5 ] A 5 (4, ROM 1 1 OtS^^ROM 111 
CDl^-^©7b'l/^*aU l^-^liA4*«tVA 

3- ea**LS4«7— KicJ: DM^nSo ROM1 10 
45«tt/fROMl 1 1(4, i©^-s;fl07Hl/7T»ft 
(4, Tte7Fl/^A4, A3©^*«fl5*-£Ti«»&;rf 

[0 0 8 6 ] 01 0(4E18(£^£ft£:M;*:3> hD-7 

1 0 2©«jffi**1*:/nyd?iaT»3o H 1 0 tc^-TJ: 
it, D — ^ 1 0 2(4, ±ffi7Pl/X7^f 
^-n i6 1 N JtttSl 6 2, S/— <r>*l 6 3*«t 

40 rf^n— jri e 4*«B*tv^s. 

[0 0 8 7] 7Hl/7^U10 3 4^-T^THl/^fB 
^A 3 1 -A 0(4, i/^>itl6 3^J;^-y 
1 6 4 tcSttiStlT V>So ^ H U*fi^«A 3 1 - A 0 
05%7Kl/^«f«A2 2- A5tts *MPlt^ 

«<**w ±ffi^ h i/X77f^-7 M6 i tg«sn 

»ttj»P2T?^tt*tu itSJS16 2(c^ 
3RSftTV>3o *fc. ^> V U—)U*X 1 o 5*fgj$-r 
***©WJ»«*«tt. ^-<r>*l 6 3C»«*tiT 

50 [0 0 8 8 ] ±ffi7Fl/77^far.y M6 l*5<kr5 



19 

JtKtSl 6 2feli, 7^1/^*9^2 2^5*11 

So ±ttT Fl/^77fa-7 M6 1li, ->->!r>^ 
1 6 3ti>Zmfi$ft&loa.&m^ftTV-h$tlfzm&, 
Atjt$<Dmm<D±.tiL7 Kl/**«fifU Jt«S16 2fc 
Ui^-r^o tttfcSl 6 2tt, 

M61 (DtB^«^±ttT Hl/X i:7 Kl/^fl^»A 2 
2 -A 5 *jab-TX***lfc±ffir b* fc*Jt«U 
tt«e**a-rhit/missM94^— >r>tM 6 3 i3 tB^b 
f So -hit/missfi-^fclu JtifcSglH^-gt (fc^b) 0>i§ 

[0 0 8 9] 6 3ii, CPUlOl^^ffi 

^j^tl^request r/wf§^:fcefc£Fburst (H^i-^ 

^T^V:r^-fe;<^--K£5I^b, ?SiRi*n*:T£> 
-fe-X^E-K, hit/missg-9*5ivr Fl/^fifjBA2 2 
-A 0 *il bT A^£*l*:T F UX^S^V^Tloadfg 
fx ialtm^, 0E0 if N 0E1 fH^\ ready m^&&Tf 

[0 0 9 0] *s->T>V 1 6 3(4, A*Stlfcr^l/^ 

romi i oiscttfi i i(Z)p<^y«ja^*tis 

■*»S*>**IWrU X*Stlfe7Kl/^tfROMl 10* 

ctz^i l i©^^ey««tc« , *ixs»'&^ it«»i 6 2 

6 3«\ #«Lfchit/miss«^3&sr-9-«-httffl©»'&t 
ROM1 1 0*S£V 1 1 lCDjffc.^-i;©7KI/ 
^tfAAStlfc tmm b, Ioadfi^*r-?f— htSo 
[0 0 9 1]ni)^ N ±(47Fl/X7 7fJL-y h 1 
6 1 ^*:3> h n— 7 10 2 ^X±r$tl^:T H l/^ 
^ROMl 1 Ofecfc^l 1 i ©*^y tu * 

6 3<Dloadfi^tcfi^TA;&M©«*r©T Klx*4« 

6 1(t 4*8B©7*;W;*©r H l/X©Rf*g»^ R 
OM1 1 0:ft<fcVl 1 l©**y«S^^gtn&^— 

[0 0 9 2 ] fit, ^-^ri/IM 6 3tt. ROM1 1 

o*«tvi i i t y «ai:titi5±fi7 h i/^o 

«fljS»WU iffi7Fl/X7 7^-y M2 0©t 
fP**J»*rs. ialtfi*©W»ltt»B:rif-htttBfc» 
So ^-^>1t 1 6 3 14, A**ft&7Fl/X#ROM 
1 1 0**151 1 10**y««tfc^**u tMRSl 6 
2©Jttt(Bf*A«^^©ai^ f*\ loadMf 
**fcRI$£ialt«***y-h U »It: s AASttfc 
T'Kb^jr^fiS^SROM liot&lill 
(DT-t/ft&ljZtiZZJ % >V\c&t>i£, 0E0 
fcfcfcOEl b b, ialt«^*7*-b-r*. 

7*3 16 4(4, 7KI/^i^«A2 2^A0tai 
TA*^Wc7Fl/^*f3-Fls rombnkfi-9*ai* 
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[0 0 9 3 ] <mm mi ittH8^iai ofcg^snfc 

^^ft-btfeSc CCD^JT*(4, ROM1 1 0** 

vi 1 1 (;^*o*itn) cd i^-^F^coas^-rs 

7Kl/^N- (N+12) £»U (N+8) i: (N + 
12) fccDPJlC ^«©^W^©rHU^M*s»A* 

T, 7FV^;U(t 7KI/7 1 0 3 ±<D 7* 
20 U ±tt7Hl/^7^|i, ±ffi7 1«l/X^yfJiz>)/ 
M2 0-fr6ffl**ftfc±ffi7.F l^^^St^^ht 
So «<S^«dU clock fi^©:fc%±#t>fc:HJHLTiM¥ 

[o o 9 4] lap^as oic^t, cpu l o nz 

7Hl/^N (N ADDRESS) i^7Fl/^^ 
^ 1 0 3 lcta***xski:fefcs request Mf^ctZfbu 

— ^ 1 0 2 request {§-*f, burst m^jo&Tfv/v 

20 m^lZ&~3^TT K*sjllR**ts rombnkfi^f 
#7**— h^tlSo ROM 1 1 O^itn 1.1THU ro 
mbnkM^<£Tt>-— b^-T ^ >^«CEI8IbT7 Hl/^W 
1 0 3 ICffiAaftife^Htr^^AA^tlSo >h 

o— ^ i o 2 kite, affca^— ^cdt h u*#A*$n 

fccD-C. Hf$£, ^HV^^^^-fi-^JBl 5 0©ialtfi 

[o o 9 5] mms i, mms 2*mx, mms 3 1* 

V^, ROM 1 1 0*5J;Uf 111 $C:fc^T, ^tl^tl^ 
Kl/^N^JttSf- ^N**V (N+4) #Sg<&fcB 
30 £*iSo — ;tX3>b n — ^ 10 21a & ready M 
r**U CPUlOltjtJU r^y^l 
0 4±©7 r "-^^W3%T^Sg^il^J^tlSo 
>»^zr> hn-7 102fci5 OEi^i 1 4 OcDOEO 
ft-f#rtr— h^tlT, ROM1 10ip^f-^N^r 
— 1 0 4t:a***i«« *V^7?v 7FU77f 
S^*l 5 0©ialtM**«r*— h^ti, ±S7 Fl/^ 

[0 0 9 6]»8HS4l:j3V^s CPU10 ltct!)cl 
4^ ock «-9©a;%±A5!)t|Rl»lbT7 s — 1 0 4±CD 

^ (N+8) #7b'l/X^ 1 0 3{Cffi*r^tvSo - 
^, ;u3>bn-7l02*:J;9x OE«-s§ii§l40 
©0K0 «^*s*y-b*ft5i:4:*t:, OEflMM 
16D0E1 ff^^Tlt-h^n, ROM1 1 1*65*-* 
(N + 4) ^t^-^/^X 1 0 4fctB*r**lSo &*5. r 
b'l/^7^i^l 5 0CDialt«*ttT'y--htt»t: 

[0 0 9 7]JBHS5fc*V^ CPU101fc«t5cl 
50 ock fi^CD3iT&±^t)^^I^bT7 ; "- 1 0 4±CD 
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(N+4) #3t5&**is. rFl/* (N 

+ 8) <D&(D7 ¥ UZ&ftffitDTJU X(D7 HU;*M& 
b n — ^ 2 ft burst fB*f#*y— b 
£tl£o — ;U^>hD-7lO 2T*(±, OEM? 
jRl 4 1CD0E1 hSftSfcfcfeC. OEM 

^$§1 1 4 0 £>0E0 M^^Tit- b £*u ROM 110** 
£>^r — ^ (N+8) ^r-^;ui0 4i:ffi^^ni»o 
7F^7^M«1 5 OOialtfi-Sttrif— 

[0 0 9 8] »J^S 6 (r*5V^Ts CPUlOUaDcl 

ock m^<DAL%±&*) icmmisXT*—*/** 1 o-4±© 
f*— ^ (n+8) &m.*)&£tis mmtz* cpu i o i 

ft ^g&O^-f ^©7 b l/*M#7> b V*^;* 1 0 
3tlHASn5o /^3> hD-7 1 0 2 cfc 

6, ready ft? #*^-b£ tu CPU10 1fc**U 

[0 0 9 9]iPIS 7te::fevvc, ;* fc: «fc & 

T K l/^Mi:MiiSt^r-^M^f- 10 4 £m 
^7^ti^o HKr'lCvVt^^V 1 0 2 CJ: ft read 

y fi^tf^lf— b**u CPUlOltJJU f-J;i 
X 1 0 4±co^— ^#W^T*fc£g#iI^£*i£ 0 

[oioo] mms 8 i^&ot, cpu i o i ftci 

ock fi*©ji%±As») JcRiaBbTT*— 1 0 4 ±<D 
7*— *M#Bt!)&**U IrHSIC. (N+12) 
#T b' U*^* 1 0 3 I3m***ls ^ — * (N+12) 

^-7M2 0i:ii, R|— P<DT b l^NCD±{£ 
r Kl/*#{£&£ftT^3CDT% ROM1 1 IT'lt T 
ffi7Kl/^A4,- A3©*fbt:/iBDfetttH»ff*5fTfotl 
£o > b D — ^ 10 2Ccj: ft ready ffl-^tf 

b**U CPU lt^b, 5*— 4±(D^- 

tO 1 0 1] SBBS 9£:fcl^ A73>fD-7 1 0 
2t«t ft ready b £ *U CPU10 1W 

U 1 0 4±C9^— ##W^T*fc£g#M*n 

£tt£o mmtZs ;^3>fD-7l 0 2£±ft OE<§ 
^«1 4 I©0E1 {M^#T1f~b£tiSo ROM 1 1 1 
*»*>7*-* (N+ 1 2 ) 1 0 4 

& o 

[0 1 0 2] JHBBS 1 OfcfcOT, CPUlOlHii 
clock f§*fCD:&%±# ft CBiLTr-^A'X 1 0 4± 
(Oyt—A? (N + 1 2 ) #Jfcft&£tU fe] ^request 
*f#*y- b£*l£o ;U3>bD-7l 
cfcft* ready S^iJ<trfroinbiikfi?tf*y-h* tlx * 
fefcn OEfMl 4 1CD0E1 f§^#*y-b£*U » 

[o'i.o3] hi i c^snfc^uttmiMts 

v h d— ^ 1 0 2 ©ttfftc^vvtBiW-r 
[0104] If, JHHSOfcfctvts CPU 1 0 lie 



(12) *¥M¥1 1 - 2 0 3 1 9 6 

22 

£ft m;b£ft*:T YUXNft^Aziy hq-7 10 21: 

n 6 1 ^««f*n*:auiiioT f h^-inicDT h 

l/XNfc#tt*fc**i*. JtttlSRtt^fcfciK hit/mi 
ssfi^ttTtf—bSftSo <r>* 1 6 3T*«, A^r 
^tlfe^ Fl/'7N#R0M1 10*^^1 1 1<DA^:V 
««t^r**i5©7?^ Jt*»l 6 2tcfc btii^^tl^hi 
t/nissfi-Jf *$#fl8*ns« hit/nissfi^ttr*— b £*i 
T^ZWs 5" — >r>1M 6 3 ft loadfi^^^it- 
i0 b£tl3o ±{£T b y^jx — y M 6 ltlis d 

© loadff ? fc3Sr5 V^T7h'U^ N.#«fS * tl £ o 
JH. Jt«»l 6 . 2©tt(RJS***l:y b^&ft. hit/miss 
fi-^***^— b.Six&o f its >r>1f 1 6 3 £>lo 

[0105] WHS4lC*UTs CPUliCctDfflA* 
tlltm— b (N+8) #M;*3> 
bD — 5 1 0 2 J3A;b£*t£o K1/^A2 2 —A 

5&^fbb&V^CDT% tb«» 1 6 2©tt««S*ttfc ^ h 
h U *) . h i t/m i ssfi ? tt >f - h tt^ KI Wo C 
20 CD&tfK -.5/— ^rvu- 1 6-3<&l6adfi-if httffifc: 
«J§^ti. -7H 5 OGDialtfg-if 

[0 1 X) 6 J.MHMS 6 fc*5V^T N CPUUa.D tB*^ 
ttfc^g?©^^^ xcdt b* l/*M#;^3> hn-7 1 

0 2 lZA±}$fiZ>o Iter K l/^A2 2 -A 5 ^{b^T 
^»©T% tfc*SE«l 6 2(Z)Jt«tt*tt^-^i:^D. hit/mi 
ssm^ftTV— h^tt^o b^U. ->->Jr>if 1 6 3T- 
(4, 7Kl/^M^ROMl 1 0^<fcTf 1 1 1©^^U« 
aKrS-Stvtt^fcflHf*^ dCDhit/missM-^ttftl** 

44), T K 1/ ^ ^ ^ ^-.«^» 1 5 OCDialte^ttT*— h 

[0 1 0 7] SBiaS 8fc*5^T, CPUlfciDUAS 

tifcr Fi/^ (N+12) ^^'X3> i 0 2i: 

_tteT H M61 twiiT 

1 6 2©tttt«»ttty h fc£b s hit/missfg^-^^^ 
-h^n^o ^>->r>if 1 6 3T*(i, (N+ 1 

2 MS* ROM 1 1 0*J:^ 1 1 1 CD* ^EU 

40 tiSO^ hit/missS^^MStiS. hit/missm^A 5 
*y-htt»ft©Tfs load«9*»*y-htt»fc««f* 

tlSo 

[0 10 8] <3»m> i^±cDJ:at3. R*«3K:ctn 
lis ROMl 1 0*<tVl 1 lfcAA*n5^-y#ffi 
COT Kl/^*gt±ffiTKl/^A2 2-A 54±ffir b*. 
l/^7yfa-s/H2 0fc«)$U ROM110*3ct; 
VI 1 l©±tt7FV^tfittfcStt*<. CICOfe 

50 ^-te^»T«. fill»©T*-b^*f|IBb&i:Sfc:B: s R 
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0M1 1 0*3«klM 1 lT*fci\ Tffi7Fl/^A4, A3 

xrix(Dm&$:£.friss s&£*j***^y«Hi»fis« 

[0 10 9] 10 21:, 7Kl/ 

S^-^^IM 6 3CDload«*fcS^TS«Wfc««r 

OL-y b 6 n:ft^?tlfe7KI/Xil7 FL^fi-^ttA 
.21 - A 4 *I t/TX** nfc±ffl7 H l/^h*Jt«r 
SJfc*M81 6 2 fc*«tt<B. 

[0 110] fit, >r>1f 1 6 3T*li, X**tt 

fc7Fi/^MOMii oisitn i icD^^y«at: 

tSnSfcflRSnfei^lCtts J£K§g 1 6 2 ODlti&JSg 
JR*s#JfH*n«. Jt««*#t * KOkSfctt^ ROM 
1 1 Q&&?fl 1 1 (Dm— S^fiOT H V*<Z>«tti» 
f^*s.*«*^^TV^Si:«Wb^ ±(£7Hl/^7^f 

kStitt, ROM! 1 OfcirM 1 l©Mft5^-^0 

y«tattf^fc»ff"rs. 

[0111] CCD&tf^ MXZJ > hD-7 1 0 2 fcl <fc 
!)x CPU 1 0 1 fcttttil:±ffi7 b* U*©£fb*Bl» 
U M7K^7^faz^ b 1 2 0©«J$ftf£4»J 
^-T£C:*:#T*t3CDT% 3£*<DCPU£^<D£3;f»J/Ji 
-rSd^^T*^. CPU©Ma*Ri*t5^i:#Tt 
So ££x CPUtsJ;tJf;U3>>Q-70(«in^i:± 

ft* arc v SttfroaiBfti/^^Ataffifj^cfciST 

[0 1 1 2] Ell 2tt**«3<0^^yilUl»f^©«flB 
BtfeDs Ell 2 (a) tt^*^A©»ny*JB«MRtf 
012 (b) ttS/^A^ny^jaaStf 

^ey s/^athu romi i o*5«ttri i i^t 5 — * 

El i^iaDWbTl^o ROM110 
*JAV1 1 *ft*ftOE(HB^:feJ;W>El 

t Wot L^Oo 
[0 1 1 3] HI 2 (a) fc^-TiSfc* *n**JS|« 

a^fi^a^ictts *©*py^*Ti:f-^^ i o 
asbxcpu i o i tj; Dr-^tfas ii^nso b^ 

U El 12 (b) fc3*-TJ;5£. ^ny^jaaER^ift^ 
&l>o Z<Dfz&, CPUlOltlt 0ES-^* $ 7 , 1^— 
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^^A©^Dv»»«»4«a[<ao*:»'& N v^jvm 
*»»t5S*«4o^^y S'^Afcio^TiBiiB-r 

[0 114] «JI##J4» 

<|gi?S> Ell 3ttR#«'40^€'J *>*^ A 

**-y sz-^^Attx 0 8£7j^nfcii&#j3£D^y 

^fAtf-* vy^jx- h 2 1 0*5ATf 2 1 1 
is 3 > 1 0 2 * ;U3 > b n 

2 0 2 So a*«3© 

[0 115] yU3>fo-72 0 2»± x 5 s — 
«^»2 2 0*«_bTfllft3i©idltfi9*^— 
o.- ^ b 21 0*itf 2 1 1 fcttiAU 7^— ^tBTjfg-^ 
20 »2 3 O^iUtftiltDicO M^r-^77fa- 
7h2 1 OfcWTj'U t^— *a*fi-^«2 3 l£j!bT 

nmm<Dici m^*^—*^v^3--y b 2 1 1 \zm*j 

[0 116] ^— ^vvJ-ZL—y h2 10li N ROMI 
1 OfrfeffiTj^nfc^—^ *«Rr-rs !)s «jR 

®^»y^ElH**-rSo ^-y^-lHlHttx H (high) 
;i/T*A7j7^— ffiTjU L (low) l/^Ul/T-A 
^r-^^t5D77^^^^ 7^— *^^f§ 
■5K2-2 0Oidlt«-5#*y— bttlB©»-&lctt, ATJ 
30 ^ti&T*— ^£^£>f; SWAU idltM^^T*-h^ 

b 2 1 Oti. 7^-^m^^H^2 3 0 
cDicO m^W*V-h&m<Dm<&M*, ^^7^lH]S&©m 
*«©7*— **rt«fc«*SU icO fi^#7*— b*n 

fc»-S\ 7 ^SK^ffi**©^ — * ^T^^U 1 0 

4^tB7j-r^ 0 b 2 1 lfcfc, 5*—* 

b 2 1 0 tK ROM 1 1 

^i-BSWfcffiWbTT*— l o 4i:tB 

40 [0 1 1 7] m 1 4I£BI 1 3 lz?fs^ tifz^^ZJ > bn — 
7 2 0 2 ®S^*^t7D 7 ^HTfe^c BUt^t 
dioCs ;U3>hn-7 2 0 2lt B8t^^nfev 
— 4r>* 1 6 3 4r>1J-2 6 3 l:I§M^*©T 

$>£o £*K EI8 fc^*ttfcyt^3> b P — ^ 2 0 2 CD 

[0 118] ^>->Jr>i^2 6 3(i, *>->r>1f 1 6 3 
icO fl-s^ icl M^isirfidltfi^lcJ; 

>v b 2 i o*iv2 l l ^»J»-r§«fg*iPi 
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1 i*»j«i-r*. 

[0 119] ->->r>itl 6 3lt ROM1 1 0 fcttJfc 
t57Kl/^#AASnfcIds ROM10^?)f-^ 
#tiB±r£ft£#-f * >Viz^t)^s icO iB^^^V-— h 
bfcSK idlt«^*7>tJ---h?-S. — 1 6 3 

fciu t*-*7^t^-^ b 2 1 1 *><e>7*— **a;&-rs 

icl (1^71t-hUfei^ &©clock fl^CDi: 
%±1fit) tHBBUTicl f§-»t£*y-h b&8L idltfM 

— >r>1M6 3tt. A±J$ 
tlfcTKl/^^ROMl l-0*5<fcTM 1 l©^^y«« 
fc'^tU JtKSl 6 2(0-lt«*S»*«.^^©»-&v load 
«-9*r*—K-rsi:HWflcidlt<i-#**y-h'rSo 

[0120] mm mi 5i*tai 3*5^01 4*^ 

2 ft*: Jiifc^J 4 CD ^ ^ y > ^ r A CD ^ V MUttft * a* 
t^^iV^ft-ft^So CCO^JT-^, ROM 11 

o*5<tviii (M>»o*j«tvi) ©M-^rtcoa 

KMN- (N+12) Ml, (N+ 8) h 
(N+12) £<DmiC, »fflOf^X07Hl/^Mtf 
fflA*ftTV^5a'&©tt#^OV^TlB^B*rSo 
. [0 1 2 1 ] m 1 5 fc*J^T. 7 Kl/^A7tt> 
^103±O7b'l/^*au ±ffi7Fl/^7ym 
±&T h 1 2 0^m*7£ft*:±te 

^^U 1 0 4±©7 s -*£3lb, y*—9 1 0 *J 

W2 1 9*5^3-3-— v h 2 l-0*ctV2 1 

1 CD^ft^ftO^ ^^I3K©m*f4B^^^ftfc^-^ 

idltfi^*«^kUT^ *«^J4. clockf§-^CD;&%± 

[0122] if, JHHSOfcifclvC* CPUlOli: 
cfc&.s (N ADDRESS) 

^ 1 0 3tca**ftSfci:feK:x request fi-^*s iVbu 

*«^*^— bttffi£««F*ft&o —15. ^3>hn 
-7 2 0 2 m request ft^\ burst fit*«ttFr/w 
«*lcS^T7^4?;*^— Ftfj^Stu rombnkfH-^ 
^^If-h^ft^o ROM1 1 0*<ktfl 1 lt-lis ro 
mbnk{§^©7^-b*^ * v^tiBIW UT7 K 
1 0 3 tcm^ftfcr Kl/7i$A**n5. 
n-7 2 0 2Clt »fcft^-^©7 K i/^tfx*sn 
&CDT% EIRr^x 7Kl/^7yfi§jBl 5 OcDialtfi 
^#*y-F2ft3 0 

[0 12 31MISMIIHS 2*&T, m?$S 3fc* 
V^Ts ROM1 10*«tVl 1 7Kb7N(:# 
ifcf St*— *N*JAV (N+4) ^ft^ftT*-*^ 

h 2 l o*$Arr 2 l l i:m^^ti5o — X, 

J*X3> hn-72 0 2(3^ ^ready m^lfiTH- — h * 
fts C PU 1 0 1 Us :r — 9 >^7\ 1 0 4±CDt*-# 
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#W3»T-&£g#iI*P£ftSo -I^IWflc, 
72 0 2 ?>7*-*tti;*jfi9»2 3 OCDicO M^#>" 
If— h£ftT, T-Z'yvT^-y b 2 1 0T(t 5* 
T^IelKtCAA^ftTm^i^ftfc^— * N*«^— 1 
0 4i:ffi*$tlSo «UT% 5r-*7 ^^fi-9«'2 2 0 
©idltfl^T^-b^tu r-^7^^-^b2 1 
0©7^@K£^-*N#«l$;*tu 7^*7^7^ 
-^2 1 lCD7^^[n]gS^7^-^ (N+4) 

ft£o HKpKIx 7Fl/77^fi§81 5 OCDialtfi^f 
17- H*ffiCD7 H 1/X?£gt±ffi7 F U^N^ffi^^ft 

So 

[0 12 4] JSJfigS 4fc:j3^"t\ CPU 1 0 1 Del 
ock M^©aT£±#D irHflHbT?— 9^7 1 0 4±CD 
t*— ^N#l*t>&g;fts ifift, -H-^-^ft©7Kl/ 
^ (N+8) #7KI/^M^ 1 0 3tUJASftS. - 
2u ^U^>bD-72 0 2^J:!), 7^-^ffi^fH-^i^ 

2 3 ocDico — harftsfcfcttx ?*-9th 

*m-5«2 3 1©icl fH^^rit— h£ft. 5 s —* 5 y 
20 fa-^b2 1 l^f»r-^ (N + 4) ^t-^;U1 
0 4 tffi^^ti^o T YlsX^vrmm&l 5 0 

CDialtfi^(i^1^-bW^ic«^^ftSo 

[0 1 2 5 ] J8F^S 5 fcHS^T* CPUlO-ltiDcl 
ock fi^tD&^itf&fcHJJIbT^— 1 0 4 ±CD 
(N + 4) #8t»)&*ftS 0 IrH#£n 7FI/7 

(N+8) ©*©7'Fl/^As^SB©7 f y , ?>f ^©r Fl/^ 
M^cdt% ;^3>hn- 7 2 J; t) burst mmt^V 
— b^ftSo — A73»D-7 2 0 2tJ: On 7^ 
-*7 7^i9iB2 2 OCQidltf§^#*y- b^ft s 

^ -*7 7fJL=^h2 10*^2 1 l©fllfn©7 

y^0»©«»tttt*siwi»sfts.-«v^T?s ^-^thtj 
m^mz 3 KDici fi-^^^y-h^ftsii^t){c s 

-*tti*fi^*2 3 OCDicO «^*ST*-h*.ft5o 7^ 

-^7^fa-yh2iom ^y^iiiaicAA^ft 

TtB^^ft^T^— ^ (N+8) ^r-^;ui0 4l:ai 
Wli§o ^V^T*. /^zj > h D — ^ 2 0 2 J: t^— 
*7^|«2 2 OcDidltfg^^S^rif-h^ft. 
7 s — ^^y^-JL— y b 2 1 0CD5 ^^IhIK^t*— ^ (N 
+ ) #s 7*— ^7^7^^— ^ h 2 1 1 cd 5 y^ElBSfc:^ 
4^ (N+12) #«»StlS. S*, 7H^7^f 

m^Ul 5 0©ialt«^ttr-9--btt»t:««fSftS. 
[0 1 2 6] KSF^S 6{r*si^Ts CPUlOKaDcl 
ock M^CDit*»±^^{C|^l^bT7 ? — 9**7. 1 0 4±CD 
5 s -* (N+8) ^^Oii^ft, HRffc, CPU 1 0 1 

fcj; ft^ffl©^^^ ^©r Ki/^M#7 Hi/^ 1 0 

3 tfflASnSo —15, ha-72 0 2CJ; 
bs ready ft, CPU1 0 li:Sb, 
t—9^7 4 ±©t^-* #&#JT-&£ e^jl^l^ftSo 
S^c. 7-9ti!ij]M J %U2 3 0©icO 

5^ ft&o 
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[0 12 7] JH3IHS 7£*$OT, j^SOT^XlCii 
rb*l/*M St*— 9VLffi<r — 9rtX 1 0 4tra 

MtiSo iWt, ;U3>hD-7 2 0 2 t«t5read 
y M^^T'lf-h^n. CPUltWU 7 s — 1 

0 4 ±<D #*3»T* & £ if #1» # & o 

[0 1 2 8] HHIHS 8fc;*3^Ts CPU 1 !) clock 
«^©fifc±#& fcPIIBbT^--*^;* 1 0 4±Of- 
#M#BtS&£tU BIRpICn TFl/^ (N+12) 
b'l/^^xl 0 3 fcfcHASn* t*— * (N+12) <DT 
iMzXtfHBB^nSo — ^*:3> 2 0 2 £ 

■■<K i) ready -<B^36«*y—b* tlx CPU 1 0 1 tjcfu 
t*-*^* 1 0 4±©7*-*#to»T»3B#iI»Sn 

[0129]iP|S9 lC*3WTs ;U3».D-7 2 0 
2 fc«fc ?) ready «^3&*r*— b*n, CPU101t# 
b, r-^;U 1 0 4±CD^-*#W»T*&£B#j@7a 
*n*- HIRffc:. ;^3>bn-72 0 2t<t»)OEi 
^U'r—Z'yv^^-v b 2 1 1 cDicl {§-^#7^— b 
*n. . 7*— ^^t^-* b 2 1 Itci D^™^ (N + 
12) #r-*AXlO,4l:Hi*Sft5o 

[0 1 3 0] HUBS 1 OlC&^T, CPU10RJ;!) 
clock {g^-CD:£*>±# t> ITf-^^U 1 0 4± 

CD^— ^ (N + 1 2 ) #EtS&£n, m Kp request fi 
b^n^o — M^3>hD- ^ 2 0 2C 
ready «-^*5<t Vrombnk«^3&s*y— b *ns» 
HWFts 7*-*tii*«^»2 3 lfiDicl {§^#*^-b 

<*n, ^—9^^^mnu2 2 0(Z)iditfi^^^y- b 

^tl, 7 s — b 2 1 0*5J:rf 2 1 1 cD^-n 

So 

[0 13 1] ;U3>hn-72 0 2coffNffl#» 

[013 2] <»«> tt±©±a^ ft*«4t:jin 
a. m&m3<D*^ y ^XT&ommizmz., romi 

1 o*5<fcv 1 1 i^e»^$nfcr-^^fn^tir- 

^^^.-^ b 2 1 -0*sJ:rf2 1 1 tiDfifttS. 
[0133] ZOtitb, ^~~9 "7 v^-^l-v b 2 1 0*5 
<£V 2 1 1 *) v"—9^X 1 0 4^©^— 9)&il9 4 
^V^iWW-rS^ilASTSSOT. ROM110*5<t 

i uc*sivt\ ^n^en©OE0 fi^t, oei 
u-— b bT*&7*-^#ta**ns*-e©iiiSKffflcDK 

p**«««#*^»^T*>, ttfBXSI&lllicjBH'r£ 

[0134] ^tyr**^iit©*aftt*»t«tt 

tfffcbT*^^ *>3L^^Ufttl!f#»I?>nT^S 0 
^a^^USIlt CPUfc±I3ttfc©Hlfc**fc** 
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^St*-**^ HgCPUlc A 0 7^-b7*tifci^ 
[0135] b*>>b&#£>, — y ^a^^y 

©^ysati'h*^ z<Dtz&), T—9<Dmm&<D'p 

70 [0ffiOD^#^|^0^] 

[0 1] *»Wt«SSflc«l<Z)-?<^y^^7 : -A.CD«fiR 

[0 2] j^ttflii-cD** y^f^or Ki/^^Pflt 
[0 3] jnfc#y icd^^e y s^t 1 *©^ yttattfE© 
[04] «£*©^y s/^acd*^ y»Hj»f£**vr 
[0 5] n*#j ico^y $/*7*A©**yaffi»f|;eD 
[0 6] a*©^tv ^^^acd^^e yamiMe**vi- 

94 ;>^f-V-FT-$)5o 

[0 7] #»wi:«5a*fl2©^ : ey -v.x^acd^.t, 
[0 8] *mmz&zmfam3<D**vi/XTi.<DMm 

[0 9] A^ei 3 O.^^E 'J AOT h* l/X*K«t 

[010] B8fc3p$nfc^;x:3>bn — ^ 1 0 2©Hf 

30 j®^^~r> r o^^0T-fe^o 

[01 1] m&m3<D*^v iszT2*<D**vmmmtt 

[0i2] mfom3<D** y«a«ifp*oKBBH7?ft!), 

012 (a) tt^^^AO*n^^W»jR«sittV^«^ 
012 (b) tt^^ACD^n 

[013] JWMf|4©^y ^x^AcD^j&^-r^n 

[014] 01 3 lZ7j\$tlfz^X^> b D — ^ 2 0 2 CD 
40 «i&£^-r:/n-/^0T*&£o 

[015] Rik«4©p«^y $/7>Tj*<D**vnmmft 

[«F-9©«ii] 

1 CPU 

2 7^^ZJ>bP — ^ 

3 7h'l/^X 

4 f—9^7s 

5 3 > b n— 

10, 11, 12, 13 ROM 
50 20, 21, 22, 23 7*-* 5 y t^o. - y b 
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3 0 CE«9» 
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